Stem cells of the intestinal epithelium are located in a distinct compartment known as the crypt of Liberkühn. While matrigel or synthetic hydrogel-based system support growth of isolated crypts as 3D organoids, the morphology and stability of the organoids does not resemble normal intestinal epithelium. Moreover, lack of native ECM components and ECM positional context render both of the systems unfit for investigating the impact of age of the underlying ECM in stem cell maintenance. Here, we demonstrate the reconstruction of the proper intestinal stem cell niche by seeding FACS sorted single Lgr5+ intestinal stem cells or cultured organoids on decellularized mouse intestinal extracellular matrix scaffold ex vivo. The stem cells form distinct and stable crypt and villous units according to the former crypt and villous 'ECM mould'. Using the model, we have discovered that regenerative capacity of young stem cell is declined when they are cultured on 'old ECM' suggesting that age of ECM transcriptomically rewires the functions of young stem cell. In fact, our RNAseq data shows that stem cell signature genes are specifically suppressed in both young stem cells that are cultured on old ECM and freshly isolated old crypts. Moreover, TGFβ pathway is specifically enriched both in the young cells that are cultured in old ECM and old isolated crypts suggesting that reduced regeneration of old mouse intestine may be due to alterations in the TGFβ signaling. In fact, the gradient of TGFβ signaling, being lower in the crypt, is lost in the old small intestine. These findings suggest that chronic TGFβ might underlie reduced regenerative capacity of old small intestine. In summary, we have developed a novel organotypic culture system for small intestinal stem cells based on tissue's native ECM and discovered a de-regulated TGF β signaling underlies reduced regeneration in the old mouse small intestine. Lamin A is a major component of the nuclear lamina, a network of intermediate filament proteins that underlie the inner nuclear membrane. Mutations in LMNA have been associated with phenotypes typically seen in age-related diseases such as cardiovascular defects, osteoporosis and premature ageing. The LMNA mutation, 433GNA (E145K) results in early onset cardiovascular defects, partial loss of hair and ample subcutaneous fat. Fibroblasts derived from the E145K patient have severely misshapen nuclei and multiple defects in chromatin organization as reflected by centromere clustering and an abnormal distribution of telomeres throughout the cell cycle. We established a mouse line carrying the E145K mutation in the Lmna gene. We investigated the pathological consequences of the E145K mutation in mice. Lmna E145K/E145K mice live only for a year, show a retarded growth rate, and remain small (as compared to age-matched wildtype siblings) in both size and weight. Necropsy results suggest a reduction in the size of all the fat depots in the Lmna E145K/E145K homozygotes, whereas all other tissues did not exhibit any overt pathology. At the cellular level, similar defects were noted between the human and mouse mutant lines that included misshapen nuclei, clustering of the centromeres and a reduced growth rate. Studies on the mice revealed the mutants had a significantly higher metabolic rate despite having an identical intake of food and water as their normal siblings. Intriguingly such findings appear to be consistent with those associated with the current "hyperfunction or overactivity" theory of ageing, identifying another LMNA mutation that results in increased metabolism. Several epidemiological studies suggest the association between advanced paternal age (APA) and an increased risk of autism in offspring. Previous studies have shown that mice conceived by old sires display social deficits, as well as alterations in communication and increased repetitive behaviors, which represent the three core symptoms for autism diagnosis. Little is known about the pathogenic mechanisms underlying the development of autism in offspring conceived by old fathers. Here, we examined genome-wide mRNA expression and levels of monoamine neurotransmitters in fetuses and 0925-4773/$ -see front matter http://dx
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Stem cells of the intestinal epithelium are located in a distinct compartment known as the crypt of Liberkühn. While matrigel or synthetic hydrogel-based system support growth of isolated crypts as 3D organoids, the morphology and stability of the organoids does not resemble normal intestinal epithelium. Moreover, lack of native ECM components and ECM positional context render both of the systems unfit for investigating the impact of age of the underlying ECM in stem cell maintenance. Here, we demonstrate the reconstruction of the proper intestinal stem cell niche by seeding FACS sorted single Lgr5+ intestinal stem cells or cultured organoids on decellularized mouse intestinal extracellular matrix scaffold ex vivo. The stem cells form distinct and stable crypt and villous units according to the former crypt and villous 'ECM mould'. Using the model, we have discovered that regenerative capacity of young stem cell is declined when they are cultured on 'old ECM' suggesting that age of ECM transcriptomically rewires the functions of young stem cell. In fact, our RNAseq data shows that stem cell signature genes are specifically suppressed in both young stem cells that are cultured on old ECM and freshly isolated old crypts. Moreover, TGFβ pathway is specifically enriched both in the young cells that are cultured in old ECM and old isolated crypts suggesting that reduced regeneration of old mouse intestine may be due to alterations in the TGFβ signaling. In fact, the gradient of TGFβ signaling, being lower in the crypt, is lost in the old small intestine. These findings suggest that chronic TGFβ might underlie reduced regenerative capacity of old small intestine. In summary, we have developed a novel organotypic culture system for small intestinal stem cells based on tissue's native ECM and discovered a de-regulated TGF β signaling underlies reduced regeneration in the old mouse small intestine. did not exhibit any overt pathology. At the cellular level, similar defects were noted between the human and mouse mutant lines that included misshapen nuclei, clustering of the centromeres and a reduced growth rate. Studies on the mice revealed the mutants had a significantly higher metabolic rate despite having an identical intake of food and water as their normal siblings. Intriguingly such findings appear to be consistent with those associated with the current "hyperfunction or overactivity" theory of ageing, identifying another LMNA mutation that results in increased metabolism. Several epidemiological studies suggest the association between advanced paternal age (APA) and an increased risk of autism in offspring. Previous studies have shown that mice conceived by old sires display social deficits, as well as alterations in communication and increased repetitive behaviors, which represent the three core symptoms for autism diagnosis. Little is known about the pathogenic mechanisms underlying the development of autism in offspring conceived by old fathers. Here, we examined genome-wide mRNA expression and levels of monoamine neurotransmitters in fetuses and placentas conceived by either 12-month-old or 3 month-old fathers. APA fetal brains showed decreased expression of genes involved in neuronal differentiation and axon development, compared to controls. APA placentas showed robust changes in gene expression patterns suggestive of altered placental functions. In particular, several placental solute carriers exhibit decreased expression and other differentially-expressed genes are involved in immune functions and the development of preeclampsia. Intriguingly, we found that the expression of placental deregulated genes significantly correlate with deregulated genes in fetal heads, suggesting a potential placenta-mediated effect of APA on brain development. Furthermore, APA placentas showed decreased levels of epinephrine and increased levels of norepinephrine, compared to controls. Conversely, fetal brains did not displayed any significant differences on monoamine levels. These results indicate that APA affects molecular regulators of neurodevelopment in fetal brains, and suggest that the placenta that altered placental functions may contribute to the subsequent onset of autistic behaviors in offspring conceived by old fathers. doi:10.1016/j.mod.2017.04.010
PS1.4 Heterochromatin Formation Promotes Antimicrobial Responses in Aging Drosophila
Po-Jen Wu, Shian-Jang Yan National Cheng-Kung University, Tainan, Taiwan
Immunosenescence plays a critical role in aging-associated disorders. Heterochromatin formation has been connected to longevity and innate immune responses. The Drosophila Imd pathway regulates innate immunity against bacterial infections. However, the molecular and cellular mechanisms by which heterochromatin regulates innate immune responses remain unclear. Here, we demonstrated that heterochromatin formation promotes antimicrobial responses to a highly virulent human Gram-negative bacterial strain, Pseudomonas aeruginosa PA14. Flies with increased heterochromatin levels were more resistant to PA14 infection, whereas flies with reduced heterochromatin levels were more vulnerable to infection. Moreover, pirk, a negative regulator of Imd pathway, was respectively downregulated and upregulated in flies with more and fewer levels of heterochromatin. Remarkably, enhancement of heterochromatin levels in fat body, the primary organ that produces antimicrobial peptides (AMPs) upon Imd signaling activation, could promote survival against PA14 infection. In addition, old flies with increased heterochromatin levels were shown to be capable of resisting to PA14 infection as young flies. In the future, we will determine whether heterochromatin directly regulates the expression of pirk to promote antimicrobial resistance via Imd signaling. Taken together, our results suggest that heterochromatin formation promotes antimicrobial responses even in aging. The achievements of our study may provide deeper insight into strategies for preventing and treating bacterial infections that occur in high-risk aged people. Motile cilia are localised to tissues and cells where fluid movement and cellular locomotion is required. Mutations in genes associated with ciliogenesis and cilia motility give rise to diseases called ciliopathies. Primary Ciliary Dyskinesia (PCD), a heterogeneous genetic disorder, is the most common form of ciliopathy that arises from defects in motile cilia. Several systematic approaches have led to the identification of numerous genes with putative function in ciliogenesis and ciliary motility. One such screen, done in our lab, characterized the transcriptional targets of Foxj1, a forkhead-domain containing transcription factor and master regulator of the motile ciliogenic program. This list of Foxj1 targets includes a poorly characterised gene that encodes a novel protein Pierce1 (p53-induced expression in RB-null cells protein 1) of 167 amino acids and no known domains.
Mouse tracheal epithelial cells (mTEC) and nasal epithelial cells (mNEC) were isolated from C57BL/6 mice cultured at an air liquid interface (ALI) to induce mucociliary differentiation. Transcriptional analysis of Pierce1 revealed an expression pattern that corresponds to distinct stages of ciliogenesis during mucocilary differentiation of ALI cultured airway epithelial cells. Pierce1 also showed enriched transcriptional expression in motile ciliated mouse tissues. Pre-mRNA splice blocking and translation blocking morpholino oligonucleotides were designed to transiently knock down pierce1 expression in early development stages of zebrafish. Morphants from both splice blocking and translation blocking morpholino injections showed phenotypes such as curved axis and laterality defects, consistent with possible abnormalities in motile cilia. Live imaging showed severe cilia motility defects in Kupffer's vesicle. Blocking of splicing in splice morphants was validated by RT-PCR and sequencing. Finally, we have generated loss-of-function alleles at the zebrafish pierce1 locus using the CRISPR/Cas9 technology. We also obtained founder zebrafish carrying mutations in pierce1, which are being used to raise F1 fish heterozygous for pierce1 mutations for generating homozygous mutants. Intrauterine growth restriction (IUGR) is a disease affecting 10% of all pregnancies and is one of the major causes of fetal morbidity and mortality. Cigarette smoke during pregnancy is known to induce IUGR, which is often characterized by hypoxia, asphyxia, cerebral palsy, persistent pulmonary hypertension of the newborn and fetal demise. In severe cases, IUGR is implicated in spontaneous abortion and stillbirth. Unfortunately, studies of the effects of secondhand smoke (SHS) exposure during pregnancy are limited. Receptors for Advanced Glycation End-products (RAGE) are transmembrane receptors activated by cigarette smoke that function as a potent feedforward inducer of inflammation. We tested the hypothesis that SHS is sufficient to induce IUGR and that RAGE modulates placental and fetal responses to SHS. C57/Bl6 mice (n= 6) were exposed to SHS for 4 days from day 14 to day 17 of gestation (dGA). At the time of necropsy (18 dGA) placental and fetal weights were recorded and tissues were immediately frozen for histological and protein analysis. Mice treated with SHS demonstrated reduced birth and placental weight (~51%; pb0.002) when compared with controls. Placental RAGE protein was increased (1.2-fold; pb0.05) following SHS exposure. There was a profound protection from SHS-induced
